bar TECHNICAL DATA 


8877/3CX1500A7 
HIGH-MU POWER TRIODE 


The EIMAC 8877/3CX1500A7 is a rugged ceramic and metal, power triode designed for use as a cathode driven Class AB, or Class B amplifier in audio 
or rf applications including the VHF band, or as a cathode driven plate modulated Class C rf amplifier. As a linear amplifier, high power gain may be obtained 
without sacrifice of low intermodulation distortion characteristics. 


Low grid interception and high amplification factor combine to make the 8877/3CX1500A7 drive power requirements exceptionally low for a tube of this power 
capacity. 


GENERAL CHARACTERISTICS’ 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
eee 10 en re er ee ke Me Noni in dees owas KE waa wh ROW wa cee aD eae s 5.0 + 0.25 Volts 
te Onn ee NE rn AY Ud one seis LAD A SROE DiS eae awa da bh om ves 10.5 Amperes 
Transconductance (Average): 
ee ee ee ee aaah awn kn aG ee Cow ed cea shee desde ase raw he cavadnes 55,000 pumhos 
A eC 200 | es eT aera bio dd Sven wk hoe cena Girdle oo pk acme Ha aS aba a eae OCS RNS 200 
Direct Interelectrode Capacitance (Grounded Filament)° 
a ee ee ee Pics ain doh wana Se aN note OPO wi les Cee A SMa 6 bau Evie Ewe’ 38.5 pF 
US de pag panels ele o. Gale g Rinceeso 9b Ne et ences Unig Aetna eee 0.1 pF 
ee ee eee er ec baa eke hed sks Madea ees Kis dwad sa oem eadavesndaes 10 pF 
Direct Interelectrode Capacitance (Grounded Grid)? 
SAT 1 EPSRC SE SAS Rat Pere ited) intact ails cA ies CaM ARTES 38.5 pF 
i eT yer Face ie Gnu ai nig os A cia Bo bnew awe boa ane Re eye wee ee Ow 10 pF 
ND ay cick es A dn bogring- chm eh8ed orale er PR ORON 00 Gb RSIS E Seed nse ose sa ear Oe a 0.1 pF 
a ee Ce eerie) held oes Gibad sled ka @ ahh Gals Wed Val Mw awe eenw one es 9.7 pF 
eerie CERNE AME A LVN) ee etter yh eos Rial hs Ke Ewa ws ade Whe ae dew ee ey ceed Re ake 8s 250 MHz 


‘Characteristics and operating values are based upon performance tests. These figures may change without notice as a result of additional data or product 
refinement. Varian Power Grid & X-Ray Tube Products should be consulted before using this information for final equipment design. 


*Capacitance values are for a cold tube as measured in a special shielded fixture. 


(Effective 3/91) 2206 Printed in U.S.A. 


varian©& 
power grid tube products 
1678 South Pioneer Road / Salt Lake City, Utah 84104 / U.S.A. / (801) 972-5000 


gi 8877/3CX1500A7 


RADIO FREQUENCY LINEAR AMPLIFIER CATHODE DRIVEN Class AB, 


TYPICAL OPERATION 
(Frequencies to 30 MHz) Class AB, Cathode Driven 
Peak Envelope or Modulation Crest Conditions 


Plate Voltage «oohre03 Sas so tet Rose Seek See ae cs eRve W LaleetatenAts Cate Out cna Reet ee ie aa 2700 =. 3500 Vde 
Cathode Voltage’ 9.052 s\n: s-aorate 5 10s Sauie cca Sees ated sme RAD Sar RSNA om ig ete Oa A +8.2 +82 Vde 
Zero-Signal Plate. Currents cs sihcc die os hcverc ae 4 wis he ee eae he es ee er 92 182 mAdc 
Single-Tone Plate Current’ cc .cka%. <2 nc tre eas siete ain steno state cubcriatete olan tnaatene eenansasat te etc Ren nant ane ied ee 740 = 1000 mAdc 
Two-Tone: Plate: Current sin a. c sansa a ciatanictene sts tiaenie aarti, opeean te tue seen cnet tt ra eetets arts (heen me nee eae 480 675 mAdc 
Single-Tone Grid Current’: © fs) eye «os Cote Seer ia cool heststel caeta ghe he eee ees nn ye ae ee 40 74 -mAde 
Two-Tone Grid Current’ “sss 2s s/s Bt acca laces ote cus Sinan s ctrumievee ee ely Se eR ae 16 25  mAdc 
Peak rf Cathode. Voltage sis!o5 vid. ase eve ee howe e Mais tan Oem ume nngeen (enn reer ee ee 68 81 Volts 
Peak Driving Power es. iiecgeay ois gue el lea renee are ae De et nie aries ae at ee TERI 40 64 = Watts 
Driving impedance %,. >. sis ssc ae reetate tee elle eae emt, Ne ob ate ON are Re aed iS nec) at Pe eee 58 51 Ohms 
Single-Tone Useful Output. Power... isc. ccna cence hatha we uee ctarecc cle cee rie crn eae he enn ee 1085 2075 Watts 
Resonant Load Impedance <ccsis, 6 o/s nee. Svee onrarn faut Sat weseje ie aRtre the ev esol a gee ean Shae in reel eee ee 1820 2000 Ohms 
Intermodulation Distortion Products” 

Std Order: 5. eos cae sae, ota cin tict tea eateries eben a ee Lot nett Paola oR RS re a -40 -38 dB 

Sth Order eg oc aces 95 ace. ahead shh seco ay 5 Pon Ge aye hehe she GSTS NOs Seen a -44 -44 dB 


"Positive cathode bias provided by zener diode. 
*The intermodulation distortion products are referenced against one tone of a two equal tone signal. 
*Approximate values. 


ABSOLUTE MAXIMUM RATINGS 


DC Plate Voltage: x... sci. Sa Parke ees Wi at ts sd ct eee 4000 Volts 
DC Plate Current 2... sca ccs Sse ce bys lation Aap tee cieite, ROD esse hcicoesee Ue) hans RAR een oR, 1.0 Ampere 
Plate: Dissipation cs schir 2.50 ou aie Recreate eh ue ape tee ihe Paw fe atc rites hee ore ee 1500 Watts 
Grid Dissipation... sfc 05s" A are Sin eRe eget ce seta ea Ne eee ep Ree ore 20 Watts 
TYPICAL OPERATION 
(200 MHz) Class AB, Cathode Driven 
Plate Voltage seis aaa x Sssre Souls! Sache when allege us WAT oA eT ee Os I ee COR Tan RE ara 2900 Vde 
Cathode. Voltage: vis ae os sada tre PO FE a ous UEC ER terete eRe Sls kat a ene ae +8.2 Vde 
Plate: Current xc aivica'sc Beeaes SS Sea ce 2 ae ee ee RL ee ee ere ee Re ee ORS cc: 1000 mAdc 
Grid Current scs.< aeons dick Sistid bo dk esky doi teue ee erry See 10 mAdc 
Useful Output Power” sa dcsie « soscdice voted arc} oo teeter tetera 1520 Watts 
Driving Power? 22ijc5' once Cc a ee gnc cane eee ot ere OR Ce er iS ae Ning. Logins 2 a 57 Watts 
Power Gain? sg cise ce eie'n dain us cusdl tin wo hase ADGE poe ou Me aor ETAR-AA oe ee 14 dB 


‘Positive cathode bias provided by zener diode. 
“Approximate value. 
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RADIO FREQUENCY POWER AMPLIFIER 
Class B Telegraphy or FM (Continuous Operating Conditions) 


TYPICAL OPERATION (88-108 MHz) 
Measured Values Class B, Cathode Driven 


TEASE) 7 va ag sta anit eno Rion ac Oem ic icachee cites snare ee arr ea a 2000 2500 3000 4000 Vde 
ara OR AG LE Ee on Ue nase Pen as cbs anak dis haves aver es +9 +12 +15 +20 Vde 
REPO OMG. so orn se estos sess caipad SicOL eo OR Oe Pee 1.0 1.0 1.0 1.0 Adc 
nN ae ae, pe a ee ie le UR canes Bee is 60 58 42 25 mAdc 
MING POWEE occ. c eee ee! Tc SIS Aik Redcat cd ire se ae 64 54 65 78 ~~ Watts 
2 Eeeeyy Cay RIT? ie Oe a er ee ee men eee Sees 1330 1670 1960 2600 Watts 
NT a eer eh ONG als Soci gv ovis dieeod cere eee 66.5 66.7 66.5 65.2 % 
(GES Ua etre ON Sees at ES age pe 13.2 14.2 148 153 dB 


"For measured case, idling anode current was set for 10 mAdc. 
*Approximate. 

“Approximate, delivered to the load. 

‘For the measured case; may vary from tube to tube. 


ABSOLUTE MAXIMUM RATINGS 


aOR AGO MET ce er net re hi cey Gate igen Wa) Cae wae Ae gies og DA ee Gere KOT ke ble eed 4000 Volts 
See eee OCCA CMC a Nin eee Tiara Sere ets ins ne eS Gs Lo Lae Nahe E MGR come aPlin ade Rh we eae 1.0 Ampere 
OSS TESTO Ge MG Gol y ovens iy ie ails GI De 05,0 ale ea ar eg i re era meee Oar 1500 Watts 
CE. ESTEE ig tatbas 9 eicia gtatlstane ee Unhicg yo SE ae ae Oe Se MR at a 20 Watts 


RADIO FREQUENCY POWER AMPLIFIER 
Class C-Cathode Driven, Plate Modulated 


TYPICAL OPERATION 

Carrier Conditions, Frequencies to 30 MHz 

Cathode Driven 

ee ER cr re Me eee tere ani yet ein Sapte NW ls Macatee vs So A aw a Riedie esl ee CAA Reebn ler alae 2400 Vdc 
ea aR eho TT EG tt RIEU A Er arc St Pk, yd ccna! Bist, seh fea ain MRR «Re mw +22 Vde 
ae ae EER etalon, aay iv. G) Ge ai ep nd 8 HAs SRS Nola ble Kaha EY eo ne eee Es 600 mAdc 
nen rd IR RR er ER ns Eee VES a Glan is marinara Fede oe 8 45 mAdc 
eT IG SNC TE Pee ge Se EC Ae bree RECS) (ehh byt acho ae al ble wo whine & vinta eek ONG ap ga wedclme Hie we is 2000 Ohms 
oa I el feral hi ear Re oN ..8 fh CORN Reins vbw RNA CAM AN oan wba DOSE 41 Watts 
ERE OME OT Wwe ee a tee oh ig Oh OU Le i on hb acd ea Hada Oeoe Dae MEEK OW eemte aes weve ies 1000 Watts 
ee RE eee rr nee are Soe ee ee ee eo an totals ins GdOMON Gs Malad BORA RAMUS EH GN Rho wed Beas SS 14 dB 


"Bias may be obtained from a fixed supply of 15.8 volts in series with a 9.5 ohm resistor. The resistor and supply should be bypassed for audio frequencies. 
*Approximate. 
“Approximate, and driver must be modulated approximately 83%. 


ABSOLUTE MAXIMUM RATINGS 


De OR AS Pe re ee eh a nad wile Aas ain iets ais atiaee Sic oe Ma MALO OS ew MERRION ea eae 3200 Volts 
OE EM CAUTIOUS 8 as oy ol 1 Re, AE antne UP ry A a 0.8 Ampere 
RtaredD cS ANON PE reer Ce fet age eB chin’ lise Gate Aedenie bation ABT Satin 4H ed a hes Tao wha a were 1000 Watts 
Se td Pee eee eee akc d ee ieee int Speen h-r, udetaie tis) Sava SPO a See Shame Mars evn Skee & dle ha we adn 20 Watts 


dno} 8877/3CX1500A7 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 


Heater; Current at 5.0: Volts 3 .etis crc ai vints vias oy atincelernys ob wisi etn te wes ofl s ts URES Re NCR ae oh Hee reel ge Renee 9.5 11.5 Amperes 
Cathode: Warm-Up. Time 5 )cs as orn Sue cores ln scene Saperte ancete ath urns MON Ucolen tr, ria cee Men ao ci teete a tetan eect 180 — Minimum 
Interelectrode Capacitance’ (Grounded Grid Circuit) 
Uo det ae ene res Gar eircom a a i en te dee RON Cele er ss HE GIO gS dwo.c ¢ 36.0 41.0 pF 
O10 101) Sena Sean ere ner arama one ara gene AS Te, RR REE nc earl didi oS apie > LiSSO.o So HES 2 9.2 11.2 pF 
FOOdD ACK 555 5 Seas Sees eho starhharn dan bib. orate boa eeabeos jos ele @ ayer sas 6 ahebese, SL a tehce a eeulet recat (ome ee Ne te disaeue LT eR er wroacaemeee _ 0.2 pF 


‘In shielded fixture 


MECHANICAL 
Maximum Overall Dimensions: 
Length ~ save aes oie ars somm § o ce & Mreiendiee wo oy cha otek te edie Sustaheute on Boat a aetgt ane cio ey frat nanan er ite are 4.02 in; 102.16 mm 
Diameter 3.5 5 Se Sele Bile, PSS erate. 0 bk a eats Clos et ee oe ea ot eta ol ena 3.38 in; 85.85 mm 
Net Weight -2 ec. s asta ke coe 2 es ed Raictar. ere ake ee atc te Al ccted emirate oe feet en a meegcceh elect te ee 25 02, 708.8 gm 
Operating Position. acc... esaciss au eu a anguere neo 00S oes Rennes occu WUITRSE ween onsen hnae! Ol eROne RESO ee anette ee Any 
Maximum Operating Temperature: 
Ceramic/Metal Seals, Anode Core uss es. sar o.siac ale nb vis ole o dss enaltela ape uit er SL eEaIG Gee eae ot rite Eee line eet ye 250°C 
Anode Core iu. a Sedan betes BRS ane LRT Oe Peete toe On aval ghe Le rete caries amRu RE teeta ie oR ee re 250°C 
ae maa a Se ee eee ae I Read Sate adh clam asc aels Seed odoop ss. Forced Air 
ol een ee er er ne Prem y er er ey he ete ISO Ceptilod oS abla res COMES SHS EG Co ordee - Special 7 pin 
Recommended Air System Socket 
(Grounded Grid) :o.s5s25 wcses anu aves ook Reo pete coe rnc iced ie Coie a 0 oes ec Nc ere EIMAC SK-2210 
(Grounded Cathode) 65) iad pacts Rice he he ora ha se elo die ke F650 Sees a ele ea eA a EIMAC SK-2200 
Recommended Air Chimney 
(Teflon), 3 iacc a iales Vo such s & acmiecd ah alle Reunes eee ce ee mtenicele Sona Gas a coeur AST ee CM yao ee EIMAC SK-2216 
APPLICATION 
MECHANICAL 


Base-to-Anode Air Flow (sea level) 


MOUNTING - The 8877/3CX1500A7 may be mounted in any position. 


Anode Air Pressure 
SOCKET - The grid of the 8877/3CX1500A7 terminates in the cylindrical Dissipation Drop 
grid ring about the base of the tube. This may be contacted by multiple (watts) In./H,0 


clips or flexible finger stock. connections to the heater and cathode are 
made via the 7-pin base. 


COOLING - The maximum temperature limit for external tube surfaces 
and the anode core is 250°C. Tube life is prolonged if these areas are 
maintained at lower temperatures. For full 1500 Watts anode dissipation 
35.0 cfm of air is required at a back pressure of 0.41" H,0 hold tube 
temperature below 225°C with 50°C ambient temperature at sea level. 
At frequencies higher than 30 MHz, or at high altitudes, the air quantity 
must be increased. 


Base-to-Anode Air Flow (10,000 ft.) 


Anode Air Pressure 
Dissipation Drop 
(watts) 


NOTE: 1) Tube mounted in SK-2200 Socket with SK-2216 Chimney. 2) 
An allowance of 25 watts has been made for grid dissipation and 50 
watts for filament power. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament voltage for the 
8877/3CX1500A7 5.0 Volts. The voltage, as measured at the socket, 
should be maintained at this value to obtain optimum performance and 
maximum tube life. In no case should the voltage be allowed to deviate 
from 5.0 Volts by more than plus or minus five percent (5%). 


INPUT CIRCUIT - When the 8877/3CX1500A7 is operated as a cathode 
driven rf amplifier, the use of a resonant circuit in the cathode is 
recommended. For best results with a single ended amplifier, it is 
suggested that the cathode tank circuit operate with a "Q" of 5 or more. 


ZERO-BIAS OPERATION - Operation at zero-bias is not recommended 
with plate potentials over 3000 Volts, since plate dissipation may be 
exceeded. Higher plate voltage may be used with the proper protective 
bias. 


FAULT PROTECTION - All power tubes operate at voltages which can 
cause severe damage in the event of an internal arc, especially in those 
cases where large amounts of stored energy or follow-on current are 
involved. Some means of protection is advised in all cases, and it is 
recommended that a series resistor be used in the anode circuit (20 to 
50 ohms) to limit peak current and provide a means of dissipating the 
energy in the event of a tube or circuit arc. For an oxide-cathode type 
such as the 8877/3CX1500A7, a maximum of 4 joules total energy 
should be permitted to be dumped into an internal arc. Amounts in 
excess of this may permanently damage the cathode or the grid 
structure. Additional information is found in EIMAC’s Application Bulletin 
#17 entitled "FAULT PROTECTION," available on request. 


RADIO FREQUENCY RADIATION - Avoid exposure to strong rf fields 
even at relatively low frequency. Absorption of rf energy by human tissue 
is dependent on frequency. Under 30 MHz, most of the energy will pass 
completely through the human body with little attenuation or heating 
effect. Public health agencies are concerned with the hazard, however, 
even at these frequencies, and it is worth noting that some commercial 
dielectric heating units actually operate at frequencies as low as the 13 
and 27 MHz bands. 


INTERELECTRODE CAPACITANCE - The actual interelectrode 
capacitance of a tube is influenced by many variables in most 
applications such as stray capacitance to the chassis, capacitance added 
by the socket used, stray capacitance between the tube terminals, and 


8877/3CX1500A7 hry 


wiring effects. To control the actual capacitance values within the tube 
as the key component involved, the industry and military services use a 
standard test procedure as described in Electronic Industries Association 
Standard RS-191. This requires the use of specially constructed test 
fixtures which effectively shield all external tube leads from each other 
and eliminate any capacitance reading to "ground." The test is performed 
on a cold tube. Other factors being equal, controlling internal tube 
capacitance in this way normally assures good interchangeability of tubes 
over a period of time, even if the tube is made by different 
manufacturers. The capacitance values shown in the manufacturer's 
technical data, or test specifications, normally are taken in accordance 
with Standard RS-191. 


The equipment designer is therefore cautioned to make allowance for the 
actual capacitance values which will exist in any normal application. 
Measurements should be taken with the socket and mounting which 
represent approximate final layout if capacitance values are highly 
significant in the design. 


HOT SURFACES - When the tube is used in air and air cooled, external 
surfaces of the tube may reach temperatures up to 200 degrees C and 
higher. In addition to the anode, the cathode insulator and cathode/heater 
surfaces may remain hot for an extended time after the tube is shut off. 
To prevent serious burns, take care to avoid any bodily contact with 
these surfaces both during, and for a reasonable cool down period after, 
tube operation. 


CAUTION - HIGH VOLTAGE - Operating voltage for the 
8877/3CX1500A7 can be deadly, so the equipment must be designed 
properly and operating precautions must be followed. Design equipment 
so that no one can come in contact with high voltages. All equipment 
must include safety enclosures for high voltage circuits and terminals, 
with interlock switches to open the primary circuits of the power supply 
and to discharge high voltage capacitors whenever access doors are 
opened. Interlock switches must not be bypassed or "cheated" to allow 
operation with access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to operate this tube under 
conditions different from those given here, write to the Power Grid Tube 
Marketing Department, Varian Power Grid & X-Ray Tube products, 1678 
South Pioneer Road, Salt Lake City, UT 84104, for information and 
recommendation. 
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1. Ref. dimensions are for info. only & are not required for 


inspection purposes. 


2. * Contact Surface 


NOTES: 
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2-3-4-6-7 CATHODE 


PIN CONNECTIONS 
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